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ABSTRACT
OBJECTIVE: To compare the postoperative induced hypotension anesthesia, complications and analgesic 
effects of intravenous Apotel and Remifentanil in adult patients undergoing Septorhinoplasty.
METHODS: A randomized clinical trial was performed in Ordibehesht hospital during a 1-year period. We 
included 60 patients with ASA I and II status scheduled for Septorhinoplasty who were randomly assigned to 
receive Remifentanil (n=30) or intravenous Apotel (n=30) before induction of the anesthesia. The anesthe-
sia and surgery protocol was similar between the two study groups. The intraoperative blood pressure, post-
operative pain based on VAS scale, postoperative nausea and vomiting, shivering and agitation were record-
ed and further compared between the two study groups. The amount of rescue analgesic was also compared. 
RESULTS: There was no significant difference between the two study groups regarding the baseline char-
acteristics. The systolic and diastolic blood pressure was not significantly different between the two study 
groups in any of the anesthesia induction. We found that the incidence of postoperative shivering (p=0.011) 
and pain (p=0.041) was significantly lower in those who received Apotel. The VAS score was also signifi-
cantly lower in the Apotel in comparison to Remifentanil group at 1 (p=0.035), 2 (p=0.026) and 4 (p=0.028) 
hours after the operation. The need for rescue analgesic was also significantly lower in the Apotel when com-
pared to Remifentanil group (p=0.001). 
CONCLUSIONS: Intravenous Apotel is a safe and effective agent as premedication in those undergoing 
Septorhinoplasty. It is associated with hemodynamic stability during the operation and decreased postop-
erative pain and shivering when compared to Remifentanil. Thus it could be recommended for this purpose. 
Keywords: intravenous Apotel, Remifentanil, analgesic effects, hemodynamic stability, septorhinoplasty, 
rhinoplasty
INTRODUCTION
Septorhinoplasty is among the most common 
procedures in the otolaryngology practice. Postoper-
ative pain and hemorrhage are considered the most 
common complications of septorhinoplasty especial-
ly in the early stage (first 24 hours) which are associ-
ated with patient discomfort, dissatisfaction and in-
creased length of hospital stay (1). Effective postoper-
ative pain management is associated with decreased 
postoperative pain complication, improved patient’s 
quality of life and satisfaction and facilitates the post-
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operative mobilization which leads to shorter hospi-
tal stay and lower rate of complications (2-4).
Several opioid and non-opioid agents have been 
introduced and used for management of postopera-
tive pain after septorhinoplasty. However the clinical 
debate is still remaining because of the efficacy and 
side effects of each (5-7). Generally, opioids are asso-
ciated with several side effects including sedation, ile-
us, nausea, vomiting, respiratory depression and uri-
nary retention. Thus the clinical trend is to use non-
opioid agents for postoperative pain management (8). 
These agents are associated with minimal adverse ef-
fects and comparable pain control after septorhino-
plasty when compared to opioid agents (9).
Intravenous Apotel (Paracetamol) is a non-opi-
oid analgesic and anti-pyretic agent which is wide-
ly used in clinical practice for musculoskeletal, men-
strual and osteoarticular pain. It is associated with 
minimal adverse effects and drug interactions be-
cause it lacks anti-inflammatory properties (10). The 
serum level is predictable and the serum half-life is 
acceptable to be used for postoperative pain con-
trol (10). Several lines of evidence have demonstrat-
ed that preoperative or intraoperative administra-
tion of intravenous Apotel is associated with appro-
priate postoperative analgesia and minimal adverse 
effects (11,12). However evidence regarding the post-
operative analgesic effects of Paracetamol in adult 
septorhinoplasty is limited. Thus we performed this 
study in order to compare the postoperative anal-
gesic effects and complications of intravenous Apo-




A prospective randomized double-blind clini-
cal trial was performed in the Ordibehesht hospital, 
a tertiary private healthcare center in Shiraz during 
a 1-year period from September 2012 to September 
2013. We included 60 ASA status I-II patients sched-
uled for septorhinoplasty in our center. Patients were 
enrolled consecutively based on the referral order. 
We excluded those with known cardiac, renal, he-
patic and hematological disorders. Those with pep-
tic ulcer and gastrointestinal bleeding, with aller-
gic reaction to non-steroid anti-inflammatory drugs 
(NSAIDs) and chronic pain history and those who 
received analgesics in the last 24 hours were also ex-
cluded from the study. We also excluded those pa-
tients who had a history of drug abuse or chronic use 
of opioids or sedative drugs, those with psychiatric 
or neurologic disease, those with alcoholism and re-
operation. The study protocol was approved by the 
institutional review board (IRB) and medical ethics 
committee of Shiraz University of Medical Sciences. 
All the patients provided their informed written con-
sents before inclusion in the study. 
Randomization and intervention
Those who entered the study (n=60) were ran-
domly assigned to two study groups based on their 
registration numbers using a computer-based ran-
dom digit generator. All the patients received gener-
al anesthesia. However those who were assigned to 
the Remifentanil group (n=30) received Remifent-
anil 0.2 µg/kg at the rate for induction of anesthesia 
while those assigned to the intravenous Apotel group 
(n=30) received 1 000 mg of Apotel (UNI-PHARMA 
S.A. Kifissia, Greece) 30-minutes before induction of 
anesthesia. Neither the patient nor the assessor were 
aware of the administered medication; however, only 
the prescribing person was aware of the prescribed 
drug in order to take required measures in case of 
unfavorable medication complications.
Study protocol 
All the patients were examined preoperative-
ly and the demographic information was recorded 
preoperatively. During the preoperative evaluation, 
patients were instructed about pain scales such as 
the Visual Analog Scale (VAS). All the patients re-
ceived general anesthesia according to a similar pro-
tocol. Anesthesia was induced with 3-5 mg/kg sodi-
um thiopental and 0.5 mg/kg Atracurium. After tra-
cheal intubation, patients were ventilated with 50% 
oxygen without any inhaled anesthetics. Mainte-
nance of anesthesia was achieved with Propofol, 50% 
oxygen and 50% NO
2
. All the patients were moni-
tored regarding ventilation (Tidal Volume=8-10 cc/
kg, RR=12 breath/min, FiO
2
=50%). Surgery was per-
formed by a unique surgical team of otolaryngolo-
gists. All patients were extubated immediately after 
termination of anesthesia in the operation room .
The systolic and diastolic blood pressure was 
measured before and after induction of anesthesia, 
before and after intubation, and after extubation. An 
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anesthesiologist, blinded to the patients’ group as-
signment, evaluated the VAS score in the post-anes-
thesia care unit at 1, 2, 4, 8, 18 and 24 hour postoper-
atively. Postoperative pain was assessed based on the 
VAS scale in a 10-scale measure. In case the patients 
were suffering from pain (VAS>4), Pethidine (0.5 
mg/kg) was injected intravenously. We also record-
ed the postoperative nausea and vomiting, shivering 
and agitation during the first 24-hours. Those pa-
tient suffering from postoperative nausea and vom-
iting were given intravenous Ondansetron. The ad-
ministered dosages of analgesic and antiemetics were 
recorded. 
Statistical analysis 
In order to have 90% power to detect signifi-
cant differences between postoperative pain based 
on the VAS scale and the intraoperative hypoten-
sion rate, 25 patients were required in each study 
group (p<0.05, two-sided). To compensate for possi-
ble unevaluable patients and those who would possi-
bly exit the study, we enrolled 60 participants (30 in 
each study group). The Statistical Package for Social 
Science, SPSS for Windows, version 16.0 (SPSS Inc., 
Chicago, IL, USA) was used for data analysis. Paired 
t-tests were used to compare results within groups; 
independent t-tests were used to compare results be-
tween the groups; chi-square or Fisher’s exact tests 
were used to compare proportions and categorical 
variables. Data are reported as means ± SD. A two-
sided p-value less than 0.05 was considered statisti-
cally significant.
RESULTS
Overall we assessed 67 patients for eligibility of 
which 60 patients fulfilled the inclusion criteria and 
entered the study. Patients were randomized into two 
Apotel (n=30) Remifentanil (n=30) p-value
Age (years) 25.1±5.2 26.5±5.3 0.298
Sex 
   Men (%) 6 (20.0%) 8 (26.7%) 0.761
   Women (%) 24 (80.0%) 22 (73.3%)
ASA
   I (%) 24 (80.0%) 25 (83.3%) 0.901
   II (%) 6 (20.0%) 5 (16.7%)
BMI (kg/m2) 23.8±9.8 22.5±11.3 0.749
Duration of surgery (min) 73.3±16.8 71.3±717 0.655
Duration of anesthesia (min) 82.9±13.2 80.4±11.5 0.886
Baseline SBP (mmHg) 116.9±11.1 120.7±15.2 0.290
Baseline DBP (mmHg) 75.2±10.8 77.46±11.6 0.449
Table 1. Baseline characteristics of 60 patients scheduled for Septorhinoplastywith Apotel premedication (n=30) or 
Remifentanil (n=30).
BMI: Body mass index; SBP: Systolic blood pressure; DBP: Diastolic blood pressure
Fig. 1
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study groups (each 30 patients). None of the patients 
was lost to follow-up and thus all of them were in-
cluded for the final analysis. The CONSORT flow-
chart of the study is shown in Fig. 1. There was no 
significant difference between the two study groups 
regarding baseline characteristics. The baseline char-
acteristics are summarized in Table 1. 
The systolic and diastolic blood pressure was 
measured in different episodes of the anesthesia (be-
fore induction to after extubation). The systolic and 
diastolic blood pressure was not significantly differ-
ent between the two study groups in any of the an-
esthesia induction. Only post-extubation diastolic 
blood pressure was significantly lower in the Apo-
tel group when compared to Remifentanil group 
(p=0.022). The blood pressure values during the an-
esthesia are summarized in Table 2. 
Apotel (n=30) Remifentanil (n=30) p-value
SBP pre-induction (mmHg) 117.5±11.2 122.1±14.7 0.185
DBP pre-induction (mmHg) 75.4±10.5 79.2±12.1 0.215
SBP post -induction (mmHg) 96.4±16.5 93.4±22.7 0.568
DBP post-induction (mmHg) 60.4 ±14.1 61.4±15.1 0.809
SBP post-intubation (mmHg) 120.5±19.6 119.3±20.7 0.821
DBP post-intubation (mmHg) 80.9±18.2 80.4±17.6 0.913
SBP pre-incision (mmHg) 100.5±10.9 99.4±12.6 0.740
DBP pre-incision (mmHg) 64.1±10.1 63.3±10.6 0.762
SBP post-incision (mmHg) 135.7±20.7 128.9±24.5 0.261
DBP post-incision (mmHg) 89.1±15.6 82.8±18.1 0.167
SBP maintenance (mmHg) 91.6±6.8 89.2±6.1 0.145
DBP maintenance (mmHg) 56.7±8.2 56.1±7.9 0.745
SBP post-extubation (mmHg) 97.8±21.2 105.5±20.8 0.173
DBP post-extubation (mmHg) 63.6±9.9 70.1±10.9 0.022
Table 2. Changes of blood pressure in 60 patients undergoing for Septorhinoplastywith Apotel premedication (n=30) or 
Remifentanil (n=30). 
Systolic blood pressure; DBP: Diastolic blood pressure 
Apotel (n=30) Remifentanil (n=30) p-value
PONV (%) 1 (3.4%) 0 (0.0%) 0.247
Agitation and anxiety (%) 1 (3.4%) 1 (3.4%) 0.368
Shivering (%) 4 (13.3%) 15 (50.0%) 0.011
POP (%) 1 (3.4%) 6 (20.0%) 0.041
Rescue analgesic (%) 4 (13.3%) 9 (30.0%) 0.001
VAS at 1-hour 3.6±0.5 4.8±0.6 0.035
VAS at 2-hour 3.0±0.5 4.5±0.7 0.026
VAS at 4-hour 2.1±0.3 3.6±0.8 0.028
VAS at 8-hour 1.6±0.4 2.2±0.4 0.086
VAS at 18-hour 1.8±0.5 1.7±0.7 0.536
VAS at 24-hour 1.2±0.2 1.4±0.3 0.234
Table 3. Postoperative complication of 60 patients undergoing for Septorhinoplastywith Apotel premedication (n=30) or 
Remifentanil (n=30). 
SBP: Systolic blood pressure; DBP: Diastolic blood pressure 
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The incidence of postoperative nausea and 
vomiting was not different between the two study 
groups (p=0.247). In the same way the incidence 
of postoperative agitation and anxiety was compa-
rable between the two study groups (p=0.368). We 
found that the incidence of postoperative shivering 
(p=0.011) and pain (p=0.041) was significantly low-
er in those who received Apotel. The VAS score was 
also significantly lower in the Apotel in comparison 
to Remifentanil group at 1 (p=0.035), 2 (p=0.026) 
and 4 (p=0.028) hours after the operation. The need 
for rescue analgesic was also significantly lower in 
the Apotel when compared to Remifentanil group 
(p=0.001). The postoperative results are summarized 
in Table 3. 
DISCUSSION
During septorhinoplasty the blood pressure 
should be maintained within the lower range of nor-
mal to minimize the risk of intraoperative bleeding. 
This can be achieved by using opioid agents for in-
duction of anesthesia. However these agents are asso-
ciated with significant postoperative complications 
such as urinary retention and PONV. In this study 
we tried to replace the opioid agents with non-opi-
oid ones such as Apotel. The results of the study re-
vealed that Apotel administration as premedication 
instead of Remifentanil was not associated with hy-
pertension during any phases of the anesthesia. Thus 
Apotel can provide appropriate hemodynamic sta-
bility for septorhinoplasty. In addition we found that 
Apotel was associated with decreased postoperative 
pain and shivering when compared to Remifentanil. 
Together these show that Apotel is a safe and effec-
tive agent for induction of anesthesia in those under-
going septorhinoplasty. 
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